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Phenology as an integrator across 
scales, audiences and approaches 

to science 
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What is phenology? 

 
The science of the seasons 
• Leafing and blooming 
• Hibernation, migration, 

emergence 
• Easy to observe 
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…it is the study of recurring 
plant and animal life-cycle 
stages, or phenophases, and 
their relationship to 
environmental conditions. 
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A NATIONAL NETWORK OF 
INTEGRATED PHENOLOGICAL 

OBSERVATIONS ACROSS SPACE AND 
TIME. 

Primary goal 
• Understand how plants, animals & 

landscapes respond to climatic 
variation and change.  

• Create a standardized dataset to 
support research. 

 

Mission 
• Make phenology data, models and 

related information available to 
scientists, resource managers and 
the public. 

• Encourage people of all ages and 
backgrounds to observe and record 
phenology. 

 

USA National Phenology Network 
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A multi-taxa, national-scale 
Plant and animal phenology 

observation program 
 

• Standardized protocols 
• Web and mobile apps for data entry 
• Data download and visualization 
• 3,000 observers reporting on 650 plant 

and 250 animal species 
Nature’s Notebook 

is for scientists, naturalists, 
volunteers, land 

managers, park rangers, 
and YOU!  
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Data visualization 



Models leaf budburst across the eastern U.S. 
under climate scenarios; by the end of the 
century, species like red maple will leaf out 17 
days earlier. 

Develops  more precise models for changes 
in ecosystem function in Alaska, accounting 
for the phenology of individual species, 
rather than estimating an average day of 
year across species. 

Cloned plants had a more consistent 
response to warming spring 
temperatures than natural 
populations 



Stand-alone Protocols 



Register Legacy Phenology Data 



Education Resources 



Phenology trails 
 

A phenology trail is a network of Nature’s 
Notebook observation sites, which usually 
share species, a research and engagement 
goals.  
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Tucson Phenology Trail 

Includes site at: 
 
• Biosphere 2 
• University of Arizona 

Campus 
• Sam Hughes Neighborhood 
• Pima Extension Offices (2) 
• Borton Elementary School 
• Santa Rita Experimental 

Range 
• Tucson Audubon Mason 

Center 
 

Total of ~75 Miles 
3-10 species tagged at each 
 



• Cloned lilac 

• Planted in 1950’s as a bio-
weather station 

• Used today to develop Spring 
Index models showing changes 
in onset of spring. 

• Currently part of the Tucson 
Phenology Trail, being 
monitored by Master 
Gardeners 

Phoo credit: P. Warren 

Santa Rita Experimental Range 

Credit: T. Ault 
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Recent patterns in spring arrival 

Mean leaf out date among 9 
deciduous tree species in the 
northeastern United States. 

Mean leaf out date among 6 
drought-deciduous tree species 
in the Tucson basin. 
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Phenology in the Tucson Basin 

Proportion of positive reports for flowering (top) and leafing (bottom) by month (Nov 
2012-Oct 2013), and rainfall events in inches from the Historic Climate Network. 



Buffelgrass phenology in Pima Canyon.  Potential manual control windows on 
greenness peaks without seeds present (from Rosemartin et al 2013). 



Opportunities 

Use contemporary and legacy data 

For phenology applications 

As ancillary data for other 
questions 

Collaborate on proposals 

Register (rescue) legacy datasets 

Use USA-NPN protocols for new 
studies 

Use USA-NPN education materials for 
undergrad or adult audiences 

Use USA-NPN as a platform to 
collaborate across boundaries, 
locally, nationally or internationally 
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Thank you! 
 

 

 

 

Alyssa Rosemartin 

alyssa@usanpn.org 

 

You’re invited to  

connect with USA-NPN… 

• Join the phenology 
community of practice, for 
research, education or 
management. 

• Use NPN protocols, tools or 
data to advance your 
mission. 

• Sign up for our quarterly 
newsletter. 
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